









In order to understand the structural properties of a food-related hydrophobic protein, the heat-induced denaturation of an 
integral membrane protein OmpF porin in the presence of an anionic surfactant, sodium dodecyl sulfate, was characterized by 
circular dichroism spectroscopy and gel electrophoresis. The  cooperative irreversible transition of the mean residue ellipticity 
of OmpF porin was observed between 60 °C and 80 °C at pH 7. The native β-structure of OmpF porin trimer is converted to 
an α-helix-like structure of the denatured monomer upon heating.  The denatured protein in the presence of sodium dodecyl 
sulfate has no transition upon heating as followed by circular dichroism spectroscopy. This property will be the same as that 
of protein polypeptides derived from water-soluble proteins in complex with the surfactant micelles.








Characterization of heat-treatment properties of a membrane protein solubilized
in the presence of a surfactant
Yasushi Watanabe?




























































































































































































































 ?? Watanabe, Y., Characterization of the refolding and 
reassembly of an integral membrane protein OmpF 
porin by low-angle laser light scattering photometry 
coupled with high-performance gel chromatography, J. 
Chromatgr. A, 961, ???-??? (????).
図 ４．SDS存在下で熱処理したタンパク質の円偏光二色性スペクトル
BSA???????????CA???????????????????BSA?? ??? nm?? ??? nm??CA?? ??? nm?
? ??? nm?????????????????????????????
??
 ?? Watanabe, Y. and Inoko, Y., Physicochemical 
characterization of the reassembled dimer of an 








 ?? Markovic-Housley, Z. and Garavito, M., Effect of 
temperature and low pH on structure and stability of 
matrix porin in micellar detergent solutions, Biochim. 
Biophys. Acta, 869, ???-??? (????).
 ?? Rosenbusch, J. P., Characterization of the Major 
Envelope Protein from Escherichia coli. , J. Biol. 
Chem., 249, ????-???? (????).
 ?? Cowan, S. W., Schirmer, T., Rummel, G., Steiert, 
M., Ghosh, R., Pauptit, R. A., Jansonius, J. N. and 
Rosenbusch, J. P., Crystal structures explain functional 
properties of two E. coli porins, Nature 358, ???-??? 
(????).
 ?? Fasman, G.D., “Handbook of biochemistry and 
molecular biology”, Vol.?, CRC Press, Cleveland, OH, 
(????).
 ??? Chen, R., Krämer, C., Schmidmayr, W., Chen- 
Schmeisser, U. and Henning, U., Primary structure of 
major outer-membrane protein I (ompF protein, porin) 
of Escherichia coli B/r, Biochem. J. 203, ??-?? (????).
 ??? Inokuchi,  K.,  Mutoh, N.,  Matsuyama, S.  and 
Mizushima, S., Primary structure of the ompF gene 
that codes for a major outer membrane protein 
of Escherichia coli K-??, Nucleic Acids Res. 10, 
????-???? (????).
 ??? Laemmli,U.K., Cleavage of structural proteins during 
the assembly of the head of bacteriophage T?, Nature, 
227, ???-??? (????).
 ??? Kratohvil, J.P., Comments on some novel approaches 
for the determination of micellar aggregation numbers, 
J. Coll. Int. Sci., 75, ???-??? (????).
 ??? Greenfield, N.J. and Fasman,G.D., Computed circular 
dichroism spectra for the evaluation of protein 
conformation, Biochemistry, 8, ????-???? (????).
 ??? Watanabe, Y., Okuno, T., Ishigaki, K. and Takagi, T., 
Assessment study on the high-performance liquid 
chromatography-type hydroxyapatite chromatography 
in the presence of sodium dodecyl sulfate, Anal. 
Biochem., 202, ???-??? (????).
??
